
 

1 
 

QNo Answer Marks Comments  

1 (a) (a)     

  (i) Define   

 

  (ii) Define   

 

  (iii) Define   and   where 
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(b)  10  

(ii) 10  
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1    (c) (i) Since  is odd function  and are zero.   

 

 

      Where ……… 
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(ii) Since is even function is zero.   

 

     

 

40  

(iii)  

 

    

 

 

 Where ……… 
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2 

 

(a)           
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The above series is a geometric series with the common ratio   and the 

first term   . 

The series converges if and only if  

 

Therefore the convergence is   . 

The series converges to   
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(b) 
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2 (c)   
 

 

 

 

 

 

 

 

 

 is perpendicular to   
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3 (a) Suppose the random variable  is the time taken to germinate a one seed  

 

 

 

 

 

 

Then  and  

Taking    and  as mean and variance of   
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  Using the standard  normal variable  

  

 \ 

 

 

 

 

 

 

Using     

Since  is less than the mean value , so it is negative  

From the symmetry of the curve  

 

 

From the tables taking the nearest value of   giving these probabilities  

From equation    

From equation    

From the equations  and  and  

  

     

(b)  and  

Let  be the height of a tree then  

 

 

Let  be the number of trees in the sample that is less than  tall. Then 

 can the value in the set   

Clearly has a Binomial distribution with and  
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4 (a)  

 

 

 

 

 

Applying   
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(b) Applying mechanical energy conservation law  
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 where  

 

For the complete revolutions  

       

 the minimum value for complete revolutions  
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From equation       
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5 (a) 
 

Take the trail function   

    

 

 

Since       

The auxiliary equation  

 

The complimentary function   Where   and  

are arbitrary constants.  

The general solution is  
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(b)  

Suppose  

Applying the operator  for the both sides  

 

 

The integrating factor  

 

 

 

 

By  and      
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  A particular integral  

 

 

 

 

 

 

 

 

 

  

The auxiliary equation  

 

  or  Complementary function  Where  and 

 are arbitrary constants.  

Therefore the  general solution is 
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6  (a)  

Take   where  

 

 

 

When  

       

 is the region inside the circle center origin and the radius  
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(b)  

 where  
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(c)    where  

Let  

  

 

 

Since  and  are arbitrary 

 Therefore  is one to one  
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(d)  
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  Take  
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7 (a) 
 

Applying   and  

 

Applying    ,   and  

 

Applying     
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  and  
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  Case one    that is Applying     

 

Applying   and  

 

If  the system has unique solution  ,  ,  

      Case 2   

 then the system is inconsistent no solutions.                       

Case 3   

 then the system is consistent the solutions and 

infinitely many solutions. 

 ,    and  can take any value 

  

(b)  

    Where . 

Let  
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  Taking the Laplace transformation of both side of the equation. 

 

 

 

 

 

Taking the inverse Laplace transform gives 
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8.   

 

 

 

 

 

 

 

The thrust on the strip   

The moments  of the thrust    

The total moments on the lamina  

The resultant thrust on the lamina  

The total moments on the lamina  
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The considering the forces on the liquid cone  

Resolving the forces  

 

 

The resultant   

Angle to the horizon  
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